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In a fourth embodiment, as shown in FIG. 13, four swirl 
grooves 34 are formed in a distal end surface 3a of a needle valve 
3 to form swirl fuel flows, which are directed to an injection 
hole 21 and collide with one another to promote atomization of 
fuel. The swirl grooves 3 4 extend from a peripheral edge of the 
end surface 3a of the needle valve 3 to the center of the end 
surface 3a of the needle valve 3. 

In a fifth embodiment, as shown in FIG. 14, swirl grooves 
22 are formed in a top surface 2a of a circular plate 2 around 
the injection hole 21 in opposed relationship to the distal end 
surface 3a of the needle valve 3. Even with this arrangement, 
advantage similar to that of the fourth embodiment can be achieved. 
Furthermore, the swirl grooves 22 > 3 4 can be provided in both the 
distal end surface 3a of the needle va].ve 3 and the circular plate 
2. . 
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